Bedford Municipal Complex Communications Systemns Specifications
Request for Proposal Structured Cabling System

OVERVIEW /INTENT

The City of Bedford is condructing a Municipd Complex to be located on
Warrensville Center Road in Bedford, Ohio. At this location, The City of Bedford is
planning to implement a “Structured Cabling System”, which will herein be referred to as
the SCS, for the purpose of integrating voice, data, video and low voltage sgnals onto a
common didribution platform. An example of an SCSis depicted in the drawing below:

25 Year Extended Product Warranty and
Applications Assurance Warranty

TC = Telecommunications Closet
TO = Telecommunications Outlet
MC = Main Cross-Connect

ER = Equipment Room

EF = Entrance Facility

Horizontal

Vertical - ||

Common Structured Cabling System
1.1.  WORK AREA SUBSYSTEM

The Work Area subsystem provides the connection between the TO and the Sation
equipment. In the Work Area, TO are located and terminated on the end of the
horizontal cable that provides modular connectivity to a single point device. The
Work Area subsystem consists of patch cables and/or adapters. The SCS contractor
shall provide and ingal thisinterface where required and/or directed.
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It shdl be the responghility of the SCSW contractor to properly terminate al
horizontal cables at the device.

1.2. HORIZONTAL SUBSYSTEM

The Horizontal Subsystem provides connections from the horizontal cross connect
to the information outlets in the work aress. It conssts of the telecommunications
outlets in the work aea, horizontal transmisson media, cross-connect hardware,
jumpers and paich cables in the wiring closats. All cabling will be tested by the SCS
contractor from the TC to the TO. All horizonta cabling provided by the SCS
contractor shdl condst of 24-AWG unshielded twisted pair and be wired in a gar
configuration from the TC to the TO locations. All horizontd cabling shdl be
plenum rated. Any exceptions to the use of this cabling by the SCS contractor must
a) be proven dectricaly incompatible, or b) in violation of loca codes or standards,
and be documented in writing by the contractor. It is imperative that the SCS be
desgned to create a fully operationa system without any redtrictions, and provide
maximum flexibility for future use. For this reason, it is the City of Bedford's
preference to utilize power-limited low voltage cabling and devices whenever
possible, unlessit istechnicaly or economically impractica.

The entire Fire Depatment building will be served by Tdecommunications Closst
#4 (Room H19) located in the Fire Depatment. The entire City Hal building will
be served by Tdecommunications Closet #3 (Room C132A) located in the City
Hal. The upper level of the Jusice Center will be served by Telecommunications
Closet #2 (Room 201A), located on the second floor. The basement level and the
area desgnated as Police Department (excluding the detention facility) on the main
level will be served by Tdecommunications Closet # (Room P131) located on the
main levd in the Police Depatment. The remainder of the Justice Center including
the Detention Facility will be served by the Man Computer Room (Room J112)
located on the main leve of the Justice Facility.

The SCS contractor shal provide and ingdl al modular cords required in the MC
and TC.

It is the respongbility of the SCS contractor to ensure that any necessary cable
support materias and pathways (conduit, cable tray, raceway, cable rings, €ic.)
required to support the horizonta cabling is to be provided and installed.

13. VERTICAL SUBSYSTEM

The main cable route within a building is cdled the Verticd Subsysem. It links the
man coss comnect (MC) to the horizontd cross connects in  the
telecommunications closets (TC) and/or other specia purpose rooms. It congsts of
the verticd transmisson media between these locations, cross-connect hardware,
jumpers and paich cables in the wiring closets It is normdly ingdled in a sar
topology, with fird-level verticad cables beginning a the man cross connect. All
vertical cabling shdl be tested by the SCS contractor. Multi-pair copper vertical
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cabling shdl be supplied and ingdled by the SCS contractor and shdl provide
connectivity from the MC to the TC and the Phone Room. Multi-mode and single-
mode fiber optic vertica cabling will dso be supplied and ingdled by the SCS
contractor (except where noted) and shal provide connectivity from tie MC to the
TC. All verticd (indoor) cabling shdl be plenum rated. Any exceptions to the use
of this cabling by the SCS contractor must &) be proven dectricaly incompatible, or
b) in violation of locd codes or standards, and be documented in writing by the
contractor. It is imperaive that the SCS be desgned to create a fully operationd
gystem without any redrictions, and provide maximum flexibility for future use
For this reason, it is the City of Bedford's preference to utilize power-limited low
voltage cabling and devices whenever possble, unless it is technicdly or
economicaly impractical.

The SCS contractor shal provide and ingtdl al modular cords required in the MC
and TC.

1.4. EQUIPMENT SUBSYSTEM

The Equipment Subsysem consgsts of shared (common) communications
equipment in the man cross-connect, equipment room or teecommunicetions
cdosst. The Equipment Subsysem provides miscdlaneous equipment and/or
devices. It dlows other equipment to be ingtdled with a digtributed or centralized
approach. In addition, it adlows for equipment to be easily replaced or upgraded in
the future. The equipment is to be provided and ingtaled by the SCS contractor.
The SCS contractor shal work in cooperation with other vendors to verify exact
placement of al eguipment before the inddlation of the equipment. The layout and
desgnation of the equipment is to be mutually agreed upon by the SCS contractor
and other related contractors. Fina gpprova for the layout and designation of the
equipment shal resde with the City of Bedford and/or the Project Manager.

1.5. ADMINISTRATION SUBSYSTEM

The Adminidration Subsysem links dl of the subsystems together. It consds of
labeling cabling, hardware, and equipment for providing system identification. The
adminigration subsystem shdl condst of labds plaes and other identification
materids. All labding schemes shdl be gpproved by the City of Bedford prior to
inddlation. All components required for the Adminidration Subsysem shdl be
provided and ingtdled by the SCS contractor. All cable path and cross connect
engineering/records required to document dectrical continuity shal be provided by
the SCS contractor, and shal be subject to gpprova by the City of Bedford. In
addition, dl labding for the pathways, cables, cross-connect blocks, and outlets are
to be provided and inddled by the SCS contractor. All labeling shdl be in
accordance  with TIA/EIA-606 ~ Adminigtration Standard for the
Tdecommunications Infragtructure of Commercid Buildings.
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1.6.

1.7.

1.8.

ENGINEERING & PROJECT MANAGEMENT

Communications Systemns Specifications
Structured Cabling System

As previoudy dated, it shal be the responghility of the S CS contractor to ensure
dl cable pah engneering for the SCS ingdlation. Additiond engineering,
diagrams, records, and project management shal be provided by the SCS contractor

as stated in other sections of this specification.

SPECIAL REQUIREMENTS

Traning for dl subsysems shal be provided by the SCS contractor as dated in

other sections of this pecification.

SCS SCOPE OF WORK OVERVIEW

The following items are displayed as a generd overview. Exact specifications can

be found in the appropriate sections.

DESCRIPTION OF WORK

A.

WORK AREA SUBSYSTEM

1- Provide Work Area patch cable
2- Ingtal Work Area patch cable

HORIZONTAL SUBSYSTEM

1- Provide Work Area outlet

2- Ingdl Work Areaoutlet

3- Provide Horizontd Cabling

4- Indal Horizontd Cabling

5- Terminate Horizontal Cabling

6- Test Horizontd Cabling

7- Provide MC and TC1-4 patch cables
8- Ingal MC and TC1-4 patch cables

VERTICAL SUBSYSTEM

1- Provide Work Area outlet

2- Ingdl Work Areaoutlet

3- Provide Horizonta Cabling

4- Ingdl Horizonta Cabling

5- Terminate Horizontd Cabling

6- Test Horizontd Cabling

7- Provide MC and TC1-4 patch cables
8- Ingal MC and TC1-4 patch cables
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D.

EQUIPMENT SUBSYSTEM

1- Provide Work Area patch cable
2- Ingall Work Area patch cable

ADMINISTRATION SUBSYSTEM

1- Provide and place labels

2- Provide SCS as-huilt drawings

3- Provide cross-connect information/sheets
4- Provide test documentation

ENGINEERING AND PROJECT MANAGEMENT
1- Provide Project Management

2- Attend Project meetings
3- Provide Cable support engineering

SPECIAL REQUIREMENTS

1- Providetraining on al subsystems
2- Provide Training documentation

FRP #T12-00
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2. TERMSAND CONDITIONS

21. BID RESPONSE

A. Responses to this RFP shall be submitted in sedled packages and accepted
until May 23, 2002, 11:00 AM Eastern Standard Time.

Sed ed responses must be submitted to:

City of Bedford

65 Columbus Road
Bedford, Ohio 44146
Attn:  City Manager

22. ATTACHMENTS

The documents lisgted beow are attached to and conditute an integral part of this
RFP.

?? BID forms

?? Drawings E1.1, E2.1 through E2.5 as prepared for construction by Richard
L. Bowen & Associates, (Architect Electrical Blueprints, drawings) may be
obtained from Lakeside Blueprint, (216) 631-2620.

23. PRE-BID MEETING AND SITEVISIT

A mandatory Pre-bid meeting and ste visit will be required.

May 1, 2002 10:00 AM Eastern Standard Time.

City of Bedford
65 Columbus Road
Bedford, OH 44146

24. CONTRACTOR REPRESENTATION

An SCS contractor, by submitting a proposa in response to the RFP, represents
that:

A. The SCS contractor understands that dl costs incurred by submitting an RFP
response is to be consumed entirely by the SCS contractor.

B. The SCS contractor has read this RFP in its entirety and agrees to the terms,
conditions, and qudifications set forth herein, except as identified and described
in the SCS contractor’s proposa.
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C. The SCS contractor agrees to keep confidentid dl documents and information
provided by the City of Bedford, and further agrees not to disclose such
information to a third party, except with written permisson from the City of
Bedford.

D. The person whose sgnature agppears on the SCS contractor’s proposa has the
power and authority to enter into a contract with the City of Bedford and that
SCS contractor’s proposa congtitutes avalid and binding obligation.

E. The SCS contractor has attended the mandatory pre-bid meeting, has visted the
gte, and is familiar with the conditions under which the work is to be
performed.

F. The SCS contractor guarantees that the prices provided in the SCS contractor’s
proposd have been edtablished without colluson with other digible SCS
contractors and without effort to prevent the City of Bedford the lowest possble
competitive price.

G. The SCS contrector's proposa meets dl requirements specified in the RFP,
except as identified and described in the SCS contractor’s proposal.

H. The SCS contractor is duly licensed to operate by the proper State, or loca body
or agency required for this project.

25. ISSUING OFFICE

The office listed below officialy issues this RFP:

City of Bedford

65 Columbus Road
Bedford, Ohio 44146
Robert Reid - City Manager
PHONE: 440.232.1600
FAX: 440.232.2510

All communications regarding this RFP must be directed, in writing, to the above as
well as. The Project Coordinator, Bobbie Dulaney, Bedford Municipd Court, 65
Columbus Road, Bedford, Ohio 44146, FAX _ 440.232.2510, E-MAIL:
scshid @bedfordmuni.org.

2.6. INQUIRIES

An SCS contractor requiring clarification or interpretation of the RFP shdl make a
written request to the issuing office. All such requests must be received by the
issuing office at least five (5) business days prior to the RFP due date.

The City of Bedford will respond to dl inquiries in writing. Any verba Statements
regarding inquiries made by any persons prior to the award of a contract will be
non-binding.

FRP #T2-00 Page7
Issue Date: April 16, 2002



Bedford Municipal Complex Communications Systemns Specifications
Request for Proposal Structured Cabling System

2.7. ADDENDA

Any changes or corrections to this RFP, including answers to al inquiries received
from SCS contractors, will be made by written addenda. The addenda shdl
conditute the only officid means of communicating interpretations, corrections or
changes to this RFP, as wdl as the only official response to inquiries. Corrections
or changesto this RFP made in any other manner will not be binding.

28. COMPLIANCE

Latest editions of the TIA/EIA 568-A, 569, 606, 607 standards and all applicable
TSBs, as wdl as the most recent edition of the Building Industry Consulting
Sarvices International (BICSl) Teecommunications Didribution Methods Manud
shdl govern al work described in the SCS contractor’ s proposal.

29. FURNISH AND INSTALL

The SCS contractor's proposa shal include the cogt of dl materids and al labor
necessary to ingdl afully functiond SCS.

2.10. DRAWINGS

All drawings included as part of the RFP are provided for reference only. The SCS
contractor  is respondble for determining/verifying dl  digances, lengths,
mesasurements, etc.

211. PROJECT MANAGEMENT

The SCS contractor shdl assign a (non-working/management only) project manager
to this project and is to be present throughout the entire project. The project
manager shdl be responsible, have the experience and authority to make on-gSte
decisons and act as immediate liason to the City of Bedford and the Project
Manager.

In addition, the SCS contractor shal comply with &l project progress reporting
requirements specified by the City of Bedford and/or the Project Manager.

2.12. APPROVAL AND REJECTION

All materids furnished by the successful SCS contractor are subject to ingpection
and approvd by the City of Bedford and the Project Manager. Any regection of
materids resulting because of nonconformity to the terms, conditions, and
specifications of this RFP, shall be at the SCS contractor’ s risk and expense.
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2.13. WORK COMPLETION SCHEDULE

All work quoted by the SCS contractor’s proposal must be completed by the date(s)
specified by the City of Bedford and/or the Project Manager. The SCS contractor
must work n a timely fashion dong with al other trades to complete the project. At
the time of this RFP, awork completion schedule has not been published.

2.14. PREPARATION OF PROPOSALS

The SCS contractor’s proposd shall be prepared as identified below. Failure to do
s0 will result in the disqudification of the proposa. The proposd shal be prepared
and submitted in athree ring binder and shdl be in the following format:

Section Tab Item Tab Contents
Bid Forms
Bid Invitation Bid Invitation Page
Indructions Instructions to bidders
Notice to Bidders Notice to Bidders
Termsand Conditions | Generd Terms and Conditions
Specifications Addenda to the Specifications
Proposal Proposal
Affidavit Affidavit
Bonds/Permits
Bid Bond Bid Bond
Perf. Bond Performance Bond
Misc. Permits Miscdlaneous required permits
Proposal Overview
| Overview | Detailed description of the proposed installation
Project Plan
| Plan | Detailed project plan of the proposed installation
Contractor Qudifications
References References
Resume Project manager resume
Electricd Lic. Electrica Contractor License
PLUS Ortronics Certified Ingtaller PLUS certificate
BRIC Belden BRIC certificate
RCDD BICSI RCDD cettificate
Insurance Proof of Insurance
Workers Comp. Proof of Worker’s compensation
Submittals
Data Product Data
Ingtructions Manufacturer’ s ingtructions
Warranty Manufacturer’ s warranty information
Miscdlaneous
| Miscellaneous | Any other pertinent information
FRP #T2-00 Page 9
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2.15. DELIVERY & RECEIPT OF PROPOSALS

Two (2) complete copies of the SCS contractor's proposd and al supporting
materids shdl be delivered to the Isuing Office no later than the time and date
specified. Any proposad received after the time and date specified shdl be
consdered non-responsive.

The proposal must be sedled, addressed and ddivered to the Issuing Office. The
package containing the proposal must be clearly labded “SCS RFP RESPONSE
ENCLOSED".

All codgts for developing and ddivering the responses to this RFP shdl be borne
soldy by the SCS contractor.

The City of Bedford reserves the right to rgject any and all proposals.

The SCS contractor’'s proposd shal condtitute an offer binding the contractor for
ninety (90) cdendar days following the RFP date.

All materias submitted in resporse to this RFP become the property of the City of
Bedford upon ddivery to the Issuing Office.

2.16. WORK SCHEDULE
Working hours shdl be as directed by the Project Manager.
2.17. SITE STORAGE

The SCS contractor shall provide his own storage as necessary.

2.18. SUB-CONTRACTING

Sub-contracting or temporary workers WILL NOT be permitted within the scope of
this RFP. The SCS contractor shdl use currently employed personnd for the entire
requirement of this RFP.

2.19. SMOKING POLICY

The SCS contractor's employees shdl comply with the project ste smoking policy
as dictated by the Project Manager.
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2.20. PREVAILING WAGE

This project has been designated as a telecommunications prevaling wage project.
It is the respongbility of the SCS contractor to understand and comply with this
requirement as mandated by the respective agencies.

221. PERMITS

The SCS contractor shal be responsible for al required permits, federd, State, loca
or others, that gpply to this RFP. Locd permit fees will be waived upon regigtration
with the city, subsequent to bid award and prior to start.

2.22. SUBMITTALS

A. Product Data

Provide manufacturer’s catdog information showing dimensions, colors, and
configurations.

B. Manufacturer’ s Ingtructions

1 Indicate application conditions and limitations of use ipulated by
product testing agency pecified under regulatory requirements
Include indructions for dorage, handling, protection, examination,
preparation, operation and ingtalation of product.

2. A technicd data sheet from the manufacturer should be included
with the response for each product proposed. This data sheet shall
include the physcd gpecificaions as wel as the dectricd and
transmission characteritics.

C. Manufacturer’ s Warranty

1 Complete documentation regarding the manufacturers warranty shall
be submitted as pat of the proposd. This shdl include, but is not
limited to: a sample of the warranty that would be provided to the
cusomer when the inddlation is complete and documentation of the
support procedure.
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2.23. CONTRACTOR QUALIFICATIONS

Letters and/or certificates shal be submitted for the following criteria

A. SCS Contractor Sdlection

The SCS contractor selected for this Project must adhere to the engineering,
indalation and tedting procedures and utilize the authorized manufacturer
componerts and digtribution channels in provisoning this Project.

B. SCS Contractor Experience and Training

The SCS contractor shal be experienced (at least 5 years) in dl aspects of this
work and shall be required to demondtrate direct experience on recent systems
of dmilar type and dze. The contractor shdl own and maintain tools and
equipment necessary for successful inddlation and testing of opticad and
copper SCS and have personnd who are adequately trained in the use of such
tools and equipment.

C. SCS Contractor Detailed Qudifications

?7? A lig of recently completed projects of smilar type and sze with
contact names and telephone numbers for each.

A technical resume of experience for the SCS contractor's on-ste
Project Manager who will be assigned to this project.

SCS contractor must be alicensed electrical contractor.

SCS contractor must be an Ortronics Certified Installer PLUS,

SCS contractor must be a Certified Berk-Tek Oasis Integrator.

SCS contractor must be a Corning LANscape EWP Ingtdller.

SCS contractor must have a BICS| RCDD.

SCS contractor must provide proof of insurance limits

SCS contractor must provide proof of current payments of workers
compensation premiums.

SCS contractor must provide a bid bond for this project.

SCS contractor must provide a 100% performance bond for this project.
SCS contractor must provide a non-colluson affidavit.

SCS contractor must provide a current tax certificate form.

3

NN IIIN

NN NN

2.24. WARRANTY

A Berk-Tek / Ortronics / Corning EWP twenty-five (25) year Extended Product
Warranty and System Assurance Warranty for thiswiring system shdl be provided.

A. 25-Y ear Extended Product Warranty and Applications Assurance
Warranty

Berk-Tek, Ortronics, and Corning Structured Cabling Products, when
inddled by an Oasis Inddler, Certified Ingtdler PLUS, and Corning
LANscape EWP Ingdler (respectively) and used in a Structured Cable

FRP #T2-00 Pege 12
Issue Date: April 16, 2002



Bedford Municipal Complex
Request for Proposal

FRP #T12-00
Issue Date: April 16, 2002

Communications Systemns Specifications
Structured Cabling System

Sysem in accordance with the terms and conditions specified in the
Certified Ingdler PLUS Program outlined herain:

Will be free from defects in maerial and workmanship for a
period of twenty-five (25) years from the date of ingalation
regigration by the Oass Inddler, Certified Ingdler PLUS
and LANscape EWP Ingdller; and

Will support any current or future applications which are
desgned for daa transmisson over the 100 MHz
link/channd, as defined in TIA/EIA-568A
Teecommunications Standard, for a period of twenty-five
(25) years from the date of inddlation regigration by the
Oasis Ingdler, Certified Ingaler PLUS and LANscape EWP
Installer.

System Caertification

Upon successful completion of the inddlation and subsequent
ingpection, the customer shall be provided with a numbered certificate,
from the manufacturing company, registering the inddlation.
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3. GENERAL INFORMATION

3.1. REFERENCES

? TIA/EJA-568A  Commercid  Building  Tdecommunications — Cabling
Standard.

?? TIA/EIA-569A Commercid Building Standard for  Teecommunications
Pathways and Spaces.

?7? TIA/JEIA-606  Adminidgration Standard for the  Teecommunications
Infrastructure of Commercid Buildings

?? TIA/EIA-607 Commercid Building Grounding and Bonding Requirements
for Tdecommunications

? TIA/JEIA TSB67 Transmisson Peformance Specifications for fidd-tesing
of Unshielded Twigted-pair Cabling Systems.

?? TIA/EIA TSB72 Centraized Optical Cabling Guiddines.

?? TIA/EIA TSB75 Additiond Horizontd Cabling Practices for Open Offices.

?? Internationd Standards Organization/Internationa Electrotechnical
Commission (ISO/IEC) DIS 11801, January 6, 1994.

2?2 Underwriters Laboratories (UL®).

?? Nationd Electricad Manufacturers Association (NEMA)

?? American Society for Testing and Materids (ASTM)

?? Nationa Electrica Code (NEC)

?? Nationa Fire Protection Association (NFPA)

?? Indtitute of Electrical and Electronic Engineers (IEEE)

?? American Nationd Standards Ingtitute (ANSI)

3.2. DEFINITION STRUCTURED CABLING SYSTEM

SCS wiring is defined as dl required equipment and cabling including hardware,
termination block, termination, jacks, and daa cable indaled and configured to
provide computer data and voice connectivity from each data or voice outlet to the
network file server or voice network/switch designated as the service point of the
local area network.

3.3. BASIC CABLING REQUIREMENTS

A. Cable Pathway

Extenson of dl data and voice cable shdl be within raceway, conduit, cable
tray or other desgnated cable support system provided and ingtaled by the
SCS contractor where concedled in walls and exposed above celling spaces.
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B. Hardware

Required hardware includes, but is not limited to, termination blocks,
fastening devices, data oulets, voice outlets and al required accessories to
comply with this specification.

34. GROUNDING AND BONDING

The SCS contractor shal provide a #6 AWG stranded copper wire cable between
ground bars which are to be located a the MC, TC1-4 and the building main sarvice
ground point. This ground conductor shdl be utilized for equipment, termination,
equipment rack and computer equipment grounding.

A. Bonding and Grounding

Communication bonding and grounding shdl be in accordance with the
NEC®, NFPA and the TIA/EIA - 607 Commercid Building Grounding and
Bonding Requirements for Telecommunications.

3.5. DESCRIPTION

A. Structured Cabling System

Furnish and ingtal complete with al accessories a SCS. The SCS shdl serve
as a vehicle transport of data, video and voice tdephony sgnds throughout
the network from designated demarcation points to outlets located at various
desks, workgtation and other locations as indicated on the provided
drawings and/or described herein.

B. Telephone Company Connectivity

Wiring utilized for Teephone Company centra office voice sarvice shdl
originte a a demarcation point, the cross-connect provided by the
telephone company. Inddlation, terminaion and identification of wiring
between gation outlets, TCs and the Telephone room to provide find
connection to phone equipment shal be consdered pat of the SCS
contractor’'s work. The SCS contractor shall work with the phone vendor to
complete voice connections.
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C. Dataand Voice

Wiring utilized for data and voice communications shdl originate a owner
provided hubs and concentrators in vertical free dtanding equipment racks
located a the Telecommunications Equipment Room (ER), the Man Cross-
connect (MC), and the Tdecommunications Closet (TC) locations. Wiring,
terminations and paich panes between these designated demarcation points
and outlet locations designated on the plang/matrix shal be considered part
of the SCS contractor's work. Outlet (jacks) shdl be furnished, wired and
ingtalled by the SCS contractor.

3.6. SPECIAL REQUIREMENTSFOR CABLE ROUTING AND INSTALLATION

A.  Cabling

All communications cabling used throughout this project shdl comply with
the requirements as outlined in the Nationd Electric Code (NEC) Articles
725, 760, 770, and 800 and the appropriate local codes All cabling shdl be
and shall bear CMP (Plenum Rated).

B. Cable Pathway

In suspended celling and raised floor areas where duct, cable trays or
conduit are not available, the SCS contractor shal bundle, in bundles of 50
or less daion wiring with plenum cable ties shug, but not deforming the
cable geometry. The cable bundliing shdl be supported via cable rings
atached to the exiding building sructure and framework a a maximum of
five (5) foot intervals. Plenum rated cable will be used in dl areas. The SCS
contractor shdl adhere to the manufacturers requirements for bending
radius and pulling tenson of dl cables,

C. Fire Stopping

Seding of openings between floors, through rated fire and smoke wadls,
existing or created by the SCS contractor for cable pass through shdl be the
respongbility of the SCS contractor. Seding materid and application of this
materid shdl be accomplished in such a manner, which is acceptable to the
locd fire and building authorities having jurisdiction over this work. Creation
of such openings shdl be the responsbility of the SCS contractor. ANY and
ALL openings created by or for the SCS contractor, and used or left unused
shall aso be sedled as part of this work.

D. SCS contractor Responsihility

The SCS contractor shdl be responsible for any and al damage as a result of
his work. Repair of such damage shdl be handled expeditioudy and a the
SCS contractor’ s expense.
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3.7. SYSTEM DESCRIPTION

The sysem shdl utilize a network of fiber optic, and unshidded twisted pair, riser,
tie and dation cables. Cables and terminations shdl be provided and located as
shown and in the quantities indicated on the drawings and/or matrix. Fiber cables
ghdl terminate on fiber patch pands located in dl demarcation and termination
points shown on the drawings. All cables and terminaions shdl be identified at dl
locations. All copper cable terminations shdl comply with, and be tested to
TIA/EIA 568A and TSB-67 standard for Category 5 inddlations. Unused pairs
between the Telephone Room, MC and TC(s) shdl be saved and identified as spare
a each location. Station cables shdl terminate on one gang wal plates, modular
furniture bezels, surface mount boxes, or other as needed or directed.

4. TECHNICAL SPECIFICATIONS& PRODUCTS

4.1. EQUIVALENT PRODUCTS

Equivdent product(s) of a diffeeent manufacture MAY be consdered for
subdtitution for those products specified; providing the equivaent products meet or
exceed the manufactures warranties and technical specifications dtated in this RFP.
This project has been designed for the customer preference of an Anixter Level 6
Solution utilizing an Ortonics, Berk-Tek solution.

4.2. SCSSYSTEM PRODUCTS

The SCS contractor shal use the products specified in this section.
Product color may vary then as specified.
. Miscellaneous supporting hardware and sructure products are not
goecified, such as rings, clamps flexible non-metdlic tubing,
miscellaneous hardware, etc.

. It is the SCS contractor's responsbility to verify product and
ingdlation competibility.

. It is the SCS contractor’s responsbility to ensure, supply and ingall
al quantities and components for afully functiona SCS.

. The SCS mug include dl products end-to-end to complete the
system, including equipment and station patch cablesingtalled.

. Some cable terminations may be on walls, within floor boxes, or in
furniture partitions.

FRP#T2-00 Page 17
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. The SCS contractor shal verify exact placement of al terminations
with the City of Bedford and/or the Project Manager.

. Any needed miscdlaneous materias and hardware to complete
connections from floor boxes to furniture partitions will be supplied
and installed by the SCS contractor.

A. WORK AREA SUBSYSTEM

PRODUCT DESCRIPTION MFR PART #
Jack Module GIGAMO+ TracJack Ortronics OR-63760001-13
Modules Level 6

Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPO7DEBU
Blue Leve 67 Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPO7DEGR
Green Level 67 Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPOODEBU
Blue Level 6 9 Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPOODEGR
Green Level 69 Ft.
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B. HORIZONTAL SUBSYSTEM

PRODUCT DESCRIPTION MFR PART #

Cat 5e Cablefor LANmark-350 Level 6 Cable Berk-Tec 230645

Data Drops Blue Plenum (1000 reels)

Cat 5e Cablefor LANmark-350 Level 6 Cable Berk-Tec 230709

Voice Drops Violet Plenum (1000 reels)

Patch Cable Blue NetCLEAR GIGAMO Levd 6 Ortronics OR-836GTPO3DEBU
3Ft.

Patch Cable Green NetCLEAR GIGAMO Leve 6 Ortronics OR-836GTPO3DEGR
3Ft.

Patch Cable Blue NetCLEAR GIGAMO Leve 6 Ortronics OR-836GTPOSDEBU
5Ft.

Patch Cable Green NetCLEAR GIGAMO Levd 6 Ortronics OR-836GTPOSDEGR
5Ft.

Patch Cable Blue NetCLEAR GIGAMO Levd 6 Ortronics OR-836GTPO7DEBU
7 Ft.

Patch Cable Green NetCLEAR GIGAMO Levd 6 Ortronics OR-836GTPO7DEGR
7 Ft.

Patch Cable Blue NetCLEAR GIGAMO Levd 6 Ortronics OR-836GTPO9DEBU
9 Ft.

Patch Cable NetCLEAR GIGAMO Levd 6 Ortronics OR-836GTPOIDEGR

Green 9 Ft.

96 Port Patch Panel Modular to 110 Patch Panels Ortronics OR-851000354
PCB Version Level 6 T568A

48 Port Patch Panel Modular to 110 Patch Panels Ortronics OR-851000334
PCB Version Level 6 T568A

Fiber Patch Panel Rack Mount 12 Fiber Capacity

Chassis

Fiber Panel Module

FIBER OPTIC PANEL 6
PACK W/3 DUPLEX SC
ADAPTER

Fiber patch cables

Fiber Patch Cable SC-SC 2 m

Horizontal Cable

7 Ring Hinged Cover Cable

Management Management 3.5Hx19Wx3.5D
Vertical Cable Vertical Cable Management
management Ring
Rack 84" Rack
FRP #T2-00 Page 19
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C. VERTICAL SUBSYSTEM

PRODUCT DESCRIPTION MFR PART #
Fiber Cable 12 Strand Multi-Mode Corning 012CC8-14131-20
Plenum Grade Ribbon
Cable
FRP #T2-00 Pege 20
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D. EQUIPMENT SUBSYSTEM
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PRODUCT DESCRIPTION MFR PART #
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPO3DEBU
Blue Level 6 3 Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPO3DEGR
Green Level 6 3Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPOSDEBU
Blue Level 6 5Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPOSDEGR
Green Level 6 5Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTPO7DEBU
Blue Level 67 Ft.
Patch Cable NetCLEAR GIGAMO Ortronics OR-836GTRO7DEGR
Green Level 67 Ft.
96 Port Patch Modular to 110 Patch Ortronics OR-851000354
Panel Panels PCB Version
Level 6 T568A
48 Port Patch Modular to 110 Patch Ortronics OR-851000334
Panel Panels PCB  Version
Level 6 T568A
96 Port Patch Modular to 110 Patch Ortronics OR-8510003%4
Panel Panels PCB Version
Level 6 T568A
48 Port Patch Modular to 110 Patch Ortronics OR-851000334
Panel Panels PCB Version
Level 6 T568A
Fiber Patch Fiber Adapter Panels SC Corning
Panel Chassis Duplex (6-Adapter)
Fiber Panel FIBER OPTIC PANEL Corning
Module SIX PACK W/6 ST
ADAPTER
Fiber Panel FIBER OPTIC PANEL 6 Corning
Module PACK W/3 DUPLEX SC
ADAPTER
Fiber patch Fiber Patch Cable SC-SC
cables 2m
Fiber patch Fiber Patch Cable ST-SC
cables 2m
Horizontal 5+ Ring Cable
Cable Management
Management 3.5HX19Wx3.5D
Vertical Cable Vertical Cable Management
management Ring
Rack 84" Rack
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4.3. UNSPECIFIED EQUIPMENT AND MATERIAL

Any item, of equipment or materid not specifically addressed on the drawings or in
this document and, required to provide a complete and functiond SCS ingdlation
shdl be provided in alevd of qudity consstent with other specified items.

4.4, GROUNDING SYSTEM AND CONDUCTORS

The SCS contractor shall provide a #6 AWG dranded copper wire cable between
ground bars which are to be located a the MC, TC 1-4 and the building main
sarvice ground point. This ground conductor shdl be utilized for equipment,
termination, equipment rack and computer equipment grounding.

Bonding and Grounding

Communication bonding and grounding shdl be in accordance with the
NEC®, NFPA and the TIA/EIA-607 Commercid Building Grounding and
Bonding Requirements for Telecommunications

The SCS contractor is responsble for providing and instaling 4l
components required for a complete grounding system.

4.5. APPROVED UTP CABLE PERFORMANCE

4.5.1.

4.5.2.

45.2.1.

FRP #T72-00

Scope

This gpecification applies to solid 4-par unshidded twiged-par (UTP)
communications cables and stranded patch cordage, NEC types CM, CMG, CMR,
CMP, MP, MPG, MPR and MPP, and where applicable, CSA FT-4 and FT-6.
Zero Halogen congtructions are aso included.

Nor mative Refer ences

Refer ence Documents

The latest edition of referenced sandards (from the latest avallable draft in the
case of proposed standards) shdl be the controlling document. Where the
dandards appear to conflict with one another, the one with the most stringent
requirements shall be applicable.

?7? ANSI/ICEA S-90-661

?7? CSA

?7? UL 444

?7? ANSI/TIA/EIA-568-A

?7? 1SO/IEC 11801

?7? CENELEC EN50173: 1995
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?7? NEC, NFPA70
7? NEMA WC-63/66

4.5.3. Applicable Testing Standards
Tedting shdl be in accordance with the following standards:

?7? ASTM D 4566-94, Standard Test Method for Electrica Performance
Properties of Insulaion and Jackets for Telecommunications Wire and
Cable, 1994

?? ANSI/TIAIEL4-568-A, Commercid Building Tedecommunications
Standard, 1995

?? ANSI/TIA/EIA-568-A-1, Propagation Delay and Delay Skew Specifications
for 100 O 4-pair cable, 1997

7? ANSI/TIA/EIA-568-A-2, Corrections and Additions to TIA/EIA-568-A.
1998

?? ANSI/TIA/EIA-568-A-5, Transmisson Peformance Specifications for 4-
pair 100 O Category 5e Cabling, 1999

This document provides required test vaues at specific discrete frequencies. The
tabulated vaues are intended for reference only. All Levels products are swept-
tested through a prescribed frequency range. The Anixter Levels purchase
gpecification requires 100% compliance throughout the gspecified range of
frequencies tested. By convention, al values of dectricd characteristics, while
predominantly negative numbers (representing losses), are expressed as absolute
vaues (pogtive numbers).

4.6. General Requirements

4.6.1. Applicable Cables

Leveds of peformance aply to 4 par unshidded twisted par cables,
manufactured by Berk-Tek. A shidded verson, if dlowed, shal comply with the
performance requirements of the applicable Leve.

4.6.2. Minimum Performance Requirements

All Bek-Tek cables shdl meet the minimum performance requirements of the
latest applicable standards defined above.

4.6.3. Minimum L evels Requirements

Berk-Tek cable for each purchasng Levd <shdl meet the peformance
requirements of dl lower Levels.

4.6.4. Virgin Materials
Only Virgin materids shal be used in the congtruction of Leves cables.

4.6.5. Plenum Rated Cables
Berk-Tek plenum-rated cables shdl use 100% FEP for the insulation except
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where it is proven that the cable condtructed with dternate materids meets or
exceeds the dectricd performance of FEP.

4.6.6. Quality Assurance

Berk-Tek, the manufecturer of Level 6 cables specified herein, shal be 1SO 9000
registered.
Initid Quadlification and Certification of the manufacturer is required. An ongoing
program of random sample compliance testing of dl Leves products must be
maintained.

4.6.7. Labeling of UTP Cable and Patch Cordage

The following information will be repetitively printed every 12-24 inches on the
cable jacket:

Berk-Tek’s name, brand, gauge, pair count, NEC type (CSA in Canadd), part
number, other standards compliance rating, and footage marker.

4.6.8. Packaging of UTP Cable

Standard packaging is 1,000 feet, one continuous length on a red, in a red-less
box or on ared in a box. All cables shal be shipped to on 42" x 48" palets, and
shdl not be stacked higher than 48°. All palets shdl contain the same color cable
with the same footage marked with the appropriate part number.

4.6.9. M easur ement Precautions

Trangmisson measurements shal be peformed on 100m (328 ft.) cable samples
cut from the red or package. Impedance matching baun terminations shal be
used in conjunction with an RF vector network anadyzer to acquire dl data When
preparing the cable samples for measurement, no more than 38 mm (1.5 in.) of
jacket shal be removed on ether end of the sample. The twigt rate shdl be
maintained as much as possble into the baun tet terminds. When a load
termination is required, a precison meta film or chip 100 O + 1% resgor shdl
be used to terminate each cable pair.

4.7. Leved Six (6) Cable

47.1. Reference Documents

In addition to the requirements listed aove and beow, Berk-Tek Leve 6 cables
shdl meet the requirements of:

?7? ANSI/TIA/EIA-568-A-5 (Category 5€)
?? ANSI/TIA/EIA-568-A (Category 5)
?? ISO/IEC 11801 (Category 5)
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4.8. Performance Requirements

48.1. Level 6 Cable- Highest Test Frequency
350 MHz minimum (al parameters)

4.8.2. Level 6 Cable- Input Impedance

Input impedance shal be measured per ASTM 466-94, 43.2 Method 2, Option 2.
Leve 6 input impedance shal be swept out to 350 MHz and meet the following:

FREQUENCY UPPERINPUT LOWER

(MH2) LIMIT INPUT
(Ohms) IMPEDANCE

LIMIT
(Ohms)

1 122 82

10 111 0

20 111 0

250 132 76

The above limits describe the boundaries of an envelope within which the swept curve must fit.

4.8.3. Level 6 Cable- Minimum Pair-to-Pair NEXT and ELFEXT

Par-to-Par Near End Crosstadk (NEXT) shdl not be less than the minimum
numbers shown in the following table. Par-to-Pair Equa Level Far End Crosstak
(ELFEXT) ghdl not be less than the minimum numbers shown in the following
table.

FREQUENCY PAIR-TO-PAIR PAIR-TO-PAIR

(MH2) NEXT LOSS ELFEXT LOSS

(C12) L))

1 67.3 66.8

10 52.3 46.8

20 47.8 40.7

31.25 44.9 36.9

100 37.3 26.8

200 32.8 20.7

250 313 18.8
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48.4. Level 6 Cable- Minimum Power Sum NEXT and ELFEXT

Power Sum Near End Crosstadk (PSNEXT) shdl not be less than the minimum
numbers shown in the following table. Power Sum Equd Level Far End Crosstalk
(PSELFEXT) dhdl not be less than the minimum numbers shown in the following

table.

FREQUENCY POWER SUM POWER SUM

(MH2) NEXT LOSS J ELFEXT LOSS
_(dB) _(dB)

1 64.3 63.8

10 49.3 43.8

20 448 37.7

31.25 419 33.9

100 34.3 23.8

200 29.8 17.7

250 28.3 15.8

4.8.5. Level 6 Cable- Maximum Attenuation, Minimum Pair-to-Pair ACR
and Power Sum ACR

Attenuation shdl not be grester than the maximum numbers shown in the
following table when messured a an ambient temperature of 20°C (68°F). Pair-to-
Par Attenuation to Crosstdk Ratio (ACR) shdl not be less than the minimum
numbers shown in the following table. Power Sum Attenuation to Crosstalk Ratio
ghdl not be less than the minimum numbers shown in the following table.

FREQUENCY ATTENUATION PAIR-TO-PAIR POWER SUM

(MH2) (dB)* ACR ACR
=) (dB)
1 2.0 65.3 62.3
10 6.5 458 42.8
20 9.3 385 355
31.25 11.7 33.2 30.2
100 22.0 15.3 123
200 324 0.4 2.6
250 36.9 -55 -85

* Attenuation for Level 6 stranded patch cordageis allowed to be up to 20% greater.
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4.8.6. Level 6 Cable- Minimum Return Loss (at 100 meters)

FREQUENCY | RETURN

(MH2) LOSS
(dB)
1 20.0
10 25.0
20 25.0
31.25 236
100 20.1
200 18.0
250 17.3

4.8.7. Level 6 Cable- Longitudinal Conversion Loss (LCL)
(Reserved for future use when the proper test procedure is developed by ASTM.)

4.8.8. Level 6 Cable- Maximum Skew
25 nsat 100 meters

4.8.9. Level 6 Cable- Maximum Attenuation
44.9 dB@350 MHz

4.9. APPROVED PATCH CORD PERFORMANCE

4.9.1. Scope

This section agpplies to 100 ohm dranded 4-par UTP pach cordage in various
lengths terminated with eight conductor modular RI45 or IDC type plugs.
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4.10. Normative References

4.10.1.

4.10.2.

Reference Documents

The latest edition of referenced sandards (from the latest avallable draft in the
case of proposed dandards) shal be the controlling document. Where the
dandards appear to conflict with one another, the one with the most dringent
requirements shall be applicable.

?7? CSA

?? UL 1863

?7? ANSI/TAI/EIA-568-A

?7? ISO/IEC 11801

?7? ISO/IEC 60603-7

Applicable Testing Standards
Tegting shall be conducted in accordance with the following standards:

?? ANSI/TIA/EIA-568-A, Commercial Building Tdecommunications
Standard, 1995

?7? ANSI/TIA/EIA-568-A-4, Production Modular NEXT Loss Test Method and
Requirements for Unshielded Twisted Pair Cabling, 1999

?? ATS Anixter Test Specification ATS 01.01 for NonDesructive Testing of
Assembled Petch Cords

This document provides required test vaues at specific discrete frequencies. The
tabulated values are intended for reference only. All Levels products are swept-
tested through a prescribed frequency range. The Anixter Levels purchase
specification  requires 100% compliance throughout the specified range of
frequencies tested. By convention, al vadues of dectricd characterigtics, while
predominantly negative numbers (representing losses), are expressed as absolute
vaues (positive numbers).

4.11. General Requirements

4.11.1.

4.11.2.

FRP #T72-00

Applicable Hardware

Leves of performance gpply to Ortronics patch cords used with 100 ohm, 4 pair
Unshidded UTP Cabling Sysems. A shidded verson, if offered, shdl comply
with the performance requirement of the applicable levd.

Quality Assurance

Ortronics, the manufacturer of Level hardware specified herein, shal be 1SO 9000
regisgered. Initid Qudlification and Certification of the manufecturer is required.
An ongoing program of random sample compliance testing of dl Leves products
must be maintained.
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4.11.3.

4.11.4.

L abeling of Patch Cords

The following information will be repetitively printed every 12-24 inches on the
cable jacket:

Manufacturer’s name, brand, gauge, pair count, NEC type (CSA in Canada); part
number, and other standards compliance ratings.

M easur ement Precautions

Transmisson tesing shdl be conducted on representaive samples of the
manufacturer’s shortest, median, and longest length cords recelved directly from
Anixter's product inventory. The following tables provide reference numbers a
specific discrete frequencies for 3 ft., 10 ft., and 25 ft. patch cords. The sdected
range of patch cord lengths is intended to provide basdine numbers for evauating

patch cord NEXT at varying lengths.

5. Levd 6 Patch Cords

Communications Systemns Specifications
Structured Cabling System

5.1. Performance Requirements
5.1.1. Level 6 Patch Cord - Highest Test Frequency
Swept to 150 MHz minimum.
5.1.2. Level 6 Patch Cord - Minimum Pair-to-Pair NEXT
Par-to-Par Near End Crosstadk (NEXT) shdl not be less than the minimum
numbers shown in the following table.
FREQUENCY PAIR-TO-PAIR PAIR-TO-PAIR | PAIR-TO-PAIR
(MH2) NEXT LOSS NEXT LOSS NEXT LOSS
3 ft. cord Limit 10 ft. cord Limit | 25ft. cord Limit
(C12) C12) [C12)
65.0 65.0 65.0
10 57.7 56.9 55.7
20 518 511 50.0
31.25 47.9 47.3 46.3
100 38.1 37.7 37.2
150 34.7 34.4 341
FRP #T12-00
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5.1.3. Level 6 Patch Cord - Minimum Return L oss
Return Loss sdl not be less than the minimum numbers shown in the following

table.
FREQUENCY RETURN LOSS
(MH2) (dB)
1t0 20 25
31.25 23
100 18
155 16

6. APPROVED CONNECTING HARDWARE PERFORMANCE

6.1. Scope
This section gppliesto 100 ohm UTP connecting hardware.

6.2. Normative References

6.2.1. Reference Documents

Ortronics connecting hardware shdl meet, as a minimum, al the requirements
including the dectrica and mechanica performance requirements of:

?7? CSA

?7? UL 1863

?7? ANSI/TIA/EIA-568-A

?7? 1ISO/IEC 11801

?? CENELEC EN50173: 1995
?7? NEC, NFPA70

6.2.2. Applicable Testing Standards
Testing shdl be conducted in accordance with the following standards:

?? AINSI/TIA/EIA-568-A, Commercid Building Tdecommunications
Standard, 1995 ANSI/TIA/EIA-568-A-5, Transmisson Performance
Specifications for 4-pair 100 O Category 5e Cabling, 1999

?7? ISO/IEC 11801
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6.3.

6.3.1.

6.3.2.

6.3.3.

This document provides required test vaues at specific discrete frequencies. The
tabulated values are intended for reference only. All Levels products are swept-
tested through a prescribed frequency range. The Anixter Levels purchase
specification requires 100% compliance throughout the specified range of
frequencies tested. By convention, al vaues of dectricd characteridtics, while
predominantly negative numbers (representing losses), are expressed as absolute
va ues (positive numbers).

General Requirements

Applicable Hardware

Levels of performance apply to Ortronics connecting hardware used with 100
ohm, 4 par Unshidded UTP Leves Type Cables. A shidded version, if offered,
shdl comply with the performance requirement of the gpplicable leve.

Quality Assurance

Ortronics, the manufacturer of Level hardware specified herein, shdl be ISO 9000
regigered. Initid Qudification and Cetification of the manufacturer is required.
An ongoing program of random sample compliance testing of dl Leves products
must be maintained.

M easur ement Precautions

Transmisson testing shdl be conducted on representative samples receved
directly from Anixter's product inventory. The normative annexes C, D, E and F
of the NSI/TIA/EIA-568-A-5 shdl be adhered to when quantifying connecting
hardware.

/. Leve 6 Connecting Hardware

7.1.

7.1.1.

7.1.2.

FRP #T72-00

Level 6 Hardwar e Perfor mance Requirements

Level 6 Hardware Highest Test Frequency
Swept to 155 MHz minimum.

Level 6 Hardware- Minimum Pair-to-Pair NEXT and Pair-to-Pair
FEXT
Connector Pair-to-Pair Near End Crosstak (NEXT) shdl not be less than the

minimum numbers shown in the following teble. Par-to-Pair Far End Crosstalk
(FEXT) shdl not be less than the minimum numbers shown in the following table.
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FREQUENCY PAIR-TO-PAIR PAIR-TO-PAIR
(MH2) NEXT LOSS FEXT LOSS
(dB) (dB)
1 65.0 65.0
10 64.0 57.0
20 58.0 51.0
31.25 54.1 47.1
100 44.0 37.0
150 40.5 33.5
7.1.3. Level 6 Hardware_Minimum Power Sum NEXT and Power Sum
FEXT
Connector Power Sum Near End Crosstalk (PSNEXT) shall not be less than the
minimum numbers shown in the following table. Connector Power Sum Far End
Crosstalk (PSFEXT) shdl not be less than the minimum numbers shown in the following
table.
FREQUENCY | POWER SUM POWER SUM
(MH2) NEXT LOSS FEXT LOSS
(dB) 1))
1 65.0 65.0
10 61.0 54.0
20 55.0 48.0
31.25 51.1 44.1
100 41.0 34.0
150 375 30.5
7.1.4. Level 6 Hardware- Maximum Attenuation
Connector Attenuation shall not be more than the maximum numbers shown in the
following table.
FREQUENCY ATTENUATION
(MH2) _L(dB) i
1 0.04
10 0.13
20 0.18
31.25 0.22
100 0.40
150 0.49
FRP #T12-00
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7.1.5. Level 6 Hardware- Minimum Return L oss
Connector Return Loss shdl not be less than the minimum numbers shown in the

following table.
FREQUENCY RETURN LOSS
(MH2) (dB)
1t0 18 35.0
20 34.0
31.25 30.1
100 20.0
150 16.5

8. 12. CHANNEL PERFORMANCE

8.1. Scope

Structured Cabling System

This section further defines the complete end-to-end channel requirements for the
Levds Channd 6 solution. Channd compliance is only gpplicable following
successful compliance to individua component Leves in this specification. This
section gpecifies the minimum requirements that cables, connecting hardware and
assembled paich cords must meet when combined into a full cabling system, in
order to reach compliance with the Anixter Levels Channd Program.

8.2. Normative Reference

8.2.1. Reference Documents

The latest edition of referenced standards (from the latest avalable draft in the
case of proposed standards) shdl be the controlling document. Where the
dandards appear to conflict with one another, the one with the most sringent

requirements shall be applicable.
?7? ANSI/ICEA S-90-661

7? CSA

7?2 UL 444

7? ANSI/TIA/EIA-568-A

?? ISO/IEC 11801

?7? CENELEC EN50173: 1995
?? NEC, NFPA70

?7? NEMA WC-63/66

FRP #T12-00
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In addition to the requirements shown above, Leved 6 cables shal previoudy meet
the requirements of:

?7? ANSI/TIA/EIA-568-A-5 (Category 5€)
?? ANSI/TIA/EIA-568-A (Category 5)
?? ISO/IEC 11801 (Category 5)

All connecting hardware and patch cords shdl previoudy medt, as a minimum, dl
the requirements incuding the dectricd and mechanicd performance
requirements of:

7? CSA

?? UL 1863

?7? ANSI/TIA/EIA-568-A

?7? 1ISO/IEC 11801

?7? 1SO/IEC 60603-7

?7? CENELEC EN50173: 1995
?7? NEC, NFPA70

8.2.2. Applicable Testing Standards

Tegting of individud components and channd shal be conducted in accordance
with the following sandards:

?7? ASTM D 4566-94, Standard Test Methods for Electrical Performance
Properties of Insulation and Jackets for Telecommunications Wire and
Cable, 1994

?? ANSI/TIAJEIA-568-A, Commercid Building Tdecommunications
Standard, 1995

?7? ANSI/TIA/EIA-568-A-1, Propagation Deay and Deay  Skew
Specifications for 100 O 4-pair cable, 1997

?7? ANSI/TIA/EIA-568-A-2, Corrections and Additions to TIAIEIA-568-A,
1998

?? ANSI/TIA/EIA-568-A-4, Production Modular NEXT Loss Test Method and
Requirements for Unshielded Twisted Pair Cabling, 1999

?? ANSI/TIA/EIA-568-A-5, Tranamisson Peformance Specificaions for 4-
pair 100 O Category 5e Cabling, 1999

?? ANSI/TIA/EIA-TSB 67, Transmisson Performance Specifications for Feld
Tedting of

?? Unshielded Twisted Pair Cabling Systems, 1999

?? ATS Anixter Test Specification ATS 01.01 for Non-Dedructive Testing of
Assembled Patch Cords

?7? ISO/IEC 11801

This document provides required test values a specific discrete frequencies. The
tabulated vaues are intended for reference only. All Levels products are swept-
teted through a prescribed frequency range. The Anixter Levels purchase
specification requires 100% compliance throughout the gspecified range of
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frequencies tested. By convention, al vadues of dectricd characterigtics, while
predominantly negative numbers (representing losses), are expressed as absolute
vaues (postive numbers).

8.3.  Requirements

8.3.1. Applicable Channels

Levels of performance apply to Berk-Tek 4-pair unshidded twisted pair cables,
Ortronics assembled patch cords and Ortronics connecting hardware used with
100 ohm, 4-pair Unshidded UTP Leves Type Cables. A shidded verson, if
dlowed, shdl comply with the performance requirements of the applicable Levd.
The Anixter channd will congss of an equipment paich cord, information outlet,
horizontal cabling (90m) with a trangtion point near the information outlet (1/0),
two telecom closet connection points and patch cords for a total of 4 connection
points, as shown below.

8.3.2. Quality Assurance

Berk-Tek and Ortronics, the manufecturers of Level cables and hardware
gpecified herein, shdl be 1SO 9000 regisered. Initid Qudification and
Certification of the manufacturer is required. An ongoing program of random
sample compliance testing of dl Levels products must be maintained.

8.3.3. Level 6 Channel

8.4. Performance Requirements

8.4.1. Level 6 Channel - Highest Test Frequency
150 MHz minimum (al parameters)

8.4.2. Level 6 Channd - Minimum Pair-to-Pair NEXT and ELFEXT

Par-to-Par Near End Crosstak (NEXT) dhdl not be less than the minimum
numbers shown in the following table. Pair-to-Par Equa Level Far End Crosstalk
(ELFEXT) dhdl not be less than the minimum numbers shown in the following

table.

FREQUENCY PAIR-TO-PAIR | PAIR-TO-PAIR

(MH2) NEXT LOSS | ELFEXT LOSS
(dB) (dB)

1 60.0 58.0

10 487 39.8

20 436 3338

3125 403 299

100 316 19.8

150 285 16.3
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Level 6 Channel - Minimum Power Sum NEXT and ELFEXT

Power Sum Near End Crosstak (PSNEXT) shdl not be less than the minimum
numbers shown in the following table. Power Sum Equal Level Far End Crosstak
(PSELFEXT) shdl not be less than the minimum numbers shown in the following
table.

8.4.3.

POWER SUM
ELFEXT LOSS

FREQUENCY POWER SUM

8.4.4.

8.4.5.

FRP #T72-00

(dB) NEXT LOSS

(MH2)
1

CL2)
57.0

56.8

10

45.7

36.8

20

40.6

30.8

31.25

37.3

26.9

100

28.6

16.8

150

25.5

13.3

Level 6 Channel - Maximum Attenuation, Minimum Pair-to-Pair ACR
and Power Sum ACR

Attenuation shdl not be greater than the maximum numbers shown in the
following table when measured a an ambient temperature of 20°C (68°F). Pair-to-
Par Attenuation to Crosstadk Reatio (ACR) shdl not be less then the minimum
numbers shown in the following table. Power Sum Attenuation to Crosstdk Ratio
shdl not be less than the minimum numbers shown in the following table.

FREQUENCY A ATTENUATION
(MH2) (dB)

1

2.2

57.8

PAIR-TO-PAIR | POWER SUM
ACR ACR
(dB) (dB)

4.8

10

7.1

41.6

38.6

20

10.2

334

30.4

31.25

12.9

27.5

24.5

100

24.0

7.6

4.6

150

30.1

-1.5

-4.5

Level 6 Channel - Minimum Return L oss
Return Loss shdl not be less than the minimum numbers shown in the following

table.
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FREQUENCY RETURN LOSS

(MH?2)
11020

(dB)
17.0

31.25

15.1

100

10.0

150

8.2
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85. EXECUTION AND INSTALLATION

86. WORKMANSHIP

Components of the SCS sysem shdl be inddled in a neet, workmanlike manner.
Wiring color codes shdl be drictly observed and terminations shdl be uniform
throughout the system. Identification markings and systems shdl be uniform.

8.7. GENERAL

The wiring sysem components of the City of Bedford shal comply with al product
gpecifications as outlined in this RFP. All inddlation shal be done in conformance
with TIA/EIA-568A. The SCS contractor shdl ensure that the maximum pulling
tensons of the specified didribution cables are not exceeded and cable bends
maintan the proper radius during the placement of the facilities Failure to follow
the appropriate guiddines will require the SCS contractor to provide in a timely
fashion the additiond materid and labor necessary to properly rectify the Stuation.
This shdl dso aoply to any and al damages sudtained to the cables by the SCS
contractor during the implementation.

A. Bonding and Grounding

Communication bonding and grounding shal be in accordance with the
NEC, NFPA and the TIA/EIA-607 Commercid Building Grounding and
Bonding Requirements for Telecommunications.

B. Power Separation

The SCS contractor shal not place any didribution cabling dong sde
power lines, or share the same conduit, channd or deeve with dectrica
apparatus.

C. Miscdllaneous Equipment

The SCS contractor shall provide any necessary screws, anchors, clamps, tie
wraps, didribution rings, wire molding (MC/ER & IC locations),
miscellaneous grounding and support hardware, etc., necessary to facilitate
the ingalation of the SCS.

D. Specid Equipment and Tools

It shdl be the respongbility of the SCS contractor to furnish any specia
installation equipment or tools necessary to properly complete the SCS. This
may include, but is not limited to, tools for terminating cables, testing and
gplicing equipment for copper/fiber cables, communication devices, jack
stands for cable redls, or cable wenches.
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E Labeling

The SCS contractor shdl be responsble for providing and ingaling printed
labels for al cables and cords, didribution frames, equipment racks and
outlet locations, according to the City of Bedford's specifications at the time
of delivery. No labdls are to be written by hand.

F. Cable Storage

The SCS contractor shal not roll or store cable reds without an appropriate
underlay and the prior gpprovad of the City of Bedford and/or Project
Manager.

8.8. SUBSYSTEMS

The SCS shdll consist of the following subsystems:

?? Work Area Subsystem
?? Horizonta Subsystem

?7? Vertical Subsystem

?? Equipment Subsystem

?? Adminidration Subsystem

89. SUPPORTED SYSTEMS

The sysem shdl support andog and digitd voice gpplications, data, locd area
networks (LAN), video and other various low voltage devices on a common cabling
platform.

8.10. WORK AREA SUBSYSTEM

The Work Area Subsystem provides the connection between the TO and the dtation
equipment. In the Work Area, TO are located and terminated on the end of the
horizontal cable that provides modular connectivity to a single point device. The
Work Area subsystem consists of patch cables and/or adapters. The SCS contractor
ghdl provide and ingdl this interface where required and/or directed. It shal be the
respongbility of the SCS contractor to properly terminate dl horizonta cables at
the device.

A. The SCS contractor shdl supply, ingdl and labe the wiring that
connects the work area devices to information outlets. This includes
patch cables and/or connectors. The SCS contractor shal place the
patch cables in the outlets designated by the City of Bedford and
label the cables on both ends with the outlet number.
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1 The patch cable will be used for data requirements. The SCS
contractor shall supply, ingtal and label two (2) factory assembled 9-
ft patch cables for every quad location in the building. The SCS
contractor shdl aso supply ingtal and label one (1) factory
assembled 9-ft patch cable for every double location in the building.

8.11. HORIZONTAL SUBSYSTEM

The Horizontal Subsystem provides connections from the horizontal cross connect
to the information outlets in the work aress. It conssts of the telecommunications
outlets in the work area, horizontal transmisson media, cross-connect hardware,
jumpers and patch cables in the wiring cosats. All cabling provided by the SCS
contractor shal consgst of 24 -AWG unshidded twisted pair and be wired in a star
configuration from the TC to the TO locations. All horizontd cabling shdl be
plenum rated. Any exceptions to the use of this cabling by the SCS contractor must
a) be proven dectricaly incompatible, or b) in violation of loca codes or standards,
and be documented in writing by the contractor. It is imperdative that the SCS be
desgned to creste a fully operational sysem without any redrictions, and provide
maximum flexibility for future use. For this reason, it is the City of Bedford's
preference to utilize power-limited low voltage cabling and devices whenever
possible, unlessit istechnicaly or economicaly impractica.

The entire Fire Department building will be served by Tedecommunications Closet
#4 (Room H19) located in the Fire Depatment. The entire City Hal building will
be served by Tdecommunications Closet #3 (Room C132A) located in the City
Hdl. The upper level of the Judice Center will be served by Teecommunications
Closet #2 (Room 201A) located on the second floor. The basement leve and the
aea dedgnaed as Police Depatment (excluding the detention facility) on the main
levd will be served by Tdecommunications Closet #1 located on the main leve in
the Police Department (Room P131). The remainder of the Justice Center including
the Detention Facility will be served by the Main Computer Room (Room J112)
located on the main leve of the Justice Fecility.

The SCS contractor shal provide and ingtdl al modular cords required in the MC
and TC1-4.

It is the responghility of the SCS contractor to ensure that any necessary cable
support materials and pathways (conduit, cable tray, raceway, cable rings, €ic.)
required to support the horizonta cabling is to be provided and installed.

A. Horizontd Cabling

1 The SCS contractor shal supply horizontal cables to connect each
information outlet to the vertical subsystem.
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2. Unless otherwise noted on the floor plans or within this document
and/or the attached documents, the type of horizontal cables used for
eech horizonta cable run shdl be 4-par unshidded twisted pair
(UTP) using Berk-Tek-350 Level 6 cable.

3. The horizontd cables shdl be run usng a sar topology, from the
wiring clost to every individud information outlet. All cable routes
to be approved by the City of Bedford and/or the Project Manager
prior to ingdlation of the cabling.

4. The length of each individuad run of horizontd cable from the wiring
clost to the information outlet shal not exceed 295-ft (90mM).

5. The SCS contractor shal observe the bending radius and pulling
drength requirements of the UTP cable during handling and
ingdlation.

6. Each run of cable between the termination pand/block and the
information outlet shal be continuous without any joints or olices.

7. In suspended celling and raised floor areas where duct, trays or
conduit are not available, the SCS contractor shal bundie dation
wiring with plenum cable ties at 5foot disances. The cable bundling
shal be supported via “J hooks and/or rings and attached to the
exiding building sructure and/or framework. Plenum cable will be
usedin ALL areas.

8. If the interior of bullding wals ae not obdructed, the SCS
contractor shal conced horizontd  digribution  wiring  internaly
within the walls. If such obstructions exigt, the SCS contractor shall
secure gpprova of the City of Bedford prior to the use of an dternate
method.

o Evay efot will be made to schedule the requirements under this
RFP in such a manner s0 as to complete dl above celing work prior
to caling ingdlation. In the event the SCS contractor is required to
remove celling tiles, such work shdl not break or disturb grid and/or
tile and must be coordinated with the Project Manager.

10. Cables ingdled within celing spaces shdl be routed through these
gpaces a right anglesto eectrica power circuits.

11.  There shdl be agpproximatdy ( 127 ) work area locations that will
have four (4) runs of horizontd cable, placed in home run fashion
from the location to the designated wiring closet. There shdl be no
intermediate splices or cross-connects in these cables. It is however,
the SCS contractor's responghbility to verify exact horizontd
quantities.
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There shdl be gpproximatdy ( 66 ) work area locations that will
have two (2) runs of horizonta cable, placed in home run fashion
from the location to the designated wiring closet. There shdl be no
intermediate splices or cross-connects in these cables. It is however,
the SCS contractor's respongbility to verify exact horizonta
quantities.

There shdl be approximately ( 41 ) work area locations that will
have one (1) run of horizontd cable, placed in home run fashion
from the location to the designated wiring closet. There shdl be no
intermediate splices or cross-connects in these cables. It is however,
the SCS contractor's respongbility to verify exact horizonta
quantities.

The horizontal patch panels shall be 8B-port and 96-port Modular to
110 Patch Panels PCB Verson Leve 6.

B. Patch Cables

1.

Copper

a Patch cables shdl be ingtdled in the racks in the MC and
TCL1 for the connection of the horizonta cabling to
equipment and/or vertical cabling. The patch cableswill be
used for voice and data requirements.

b. The SCS contractor shall supply and ingtal (2) patch cables
(of varying lengths) for every quad and double location in the
building, and (1) paich cable (of varying length) for every
single location in the building.

C. Work Areainformation outlets

1.

FRP #T12-00
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Each work area location receiving four (4) cables will be terminated
with four (4) Ortronics GIGAMO+ TracJack Modules. Beige single
gang faceplates, modular furniture bezels, or surface mount boxes
gdl be used to complete the ingdlation. Any open spaces on
faceplates shdl be fitted with blank modules.

Each work area location receiving two (2) cables will be terminated
with two (2) Ortronics GIGAMO+ Traclack Modules. Beige Single
gang faceplates, modular furniture bezedls, or surface mount boxes
shdl be used to complete the ingdlation. Any open spaces on
faceplates shdl be fitted with blank modules.

Each work area location recelving one (1) cable will be terminated
with one (1) Ortronics wall phone plate.
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8.12. VERTICAL SUBSYSTEM

The main cable route within a building is cdled the Verticd Subsystem. It links the
man cross connect (MC) to the horizontd cross connects in  the
telecommunications closets (TC1-4) and/or other speciad purpose rooms. It conssts
of the verticd transmisson media between these locations, cross .connect hardware,
jumpers and patch cables in the wiring closats It is normdly ingtdled in a dar
topology, with fird-level verticd cables beginning in the man cross connect. All
verticad cabling shdl be tested by the SCS contractor. Multi-pair copper vertica
cabling shdl be supplied and inddled by the SCS contractor and shdl provide
connectivity from the MC to the TC (1-4) and the Phone Rooms. Multi-mode and
sngle mode fiber optic vertica cabling will dso be supplied and ingdled by the
SCS contractor. All verticd (indoor) cabling shdl be plenum rated. Any exceptions
to the use of this cabling by the SCS contractor must @ be proven dectricaly
incompatible, or b) in violation of loca codes or standards, and be documented in
writing by the contractor. It is imperative that the SCS be designed to create a fully
operationa sysgem without any redrictions, and provide maximum flexibility for
future use. For this reason, it is the City of Bedford's preference to utilize power-
limited low voltage cabling and devices whenever possible, unlessit is technicdly
or economicaly impractica.

The SCS contractor shdl provide and ingtal al patch cords and jumpers required in
theMC and TC (1-4).

A. The verticd subsysem shdl include vertica runs of intra-building and inter-
building cable between wiring closats. All cable routes to be gpproved by
the City of Bedford and/or the Project Manager prior to ingtallation.

B. Adeguate verticd deeve/dot space may be avalable in al TCs such that no
drilling of additionad deeves is necessary. It is however the SCS contractor's
responsibility to verify pathways and access.

C. The SCS contractor shdl run the vertica cables in a star topology from the
MC.

D. There shal be 50 pairs of copper verticd cabling run from the MC to TCL
There shdl be 50 pairs of copper vertica cabling run from the MC to TC2.
There shdl be 100 pairs of copper verticd cabling run from the MC to TC3
where 60 pairs will terminate and 40 pairs will continue to TC4. There shdll
be 100 pairs of copper verticd cabling run from the MC to the Telephone
Room.

E In the MC and TC1-4, the copper vertica cabling shdl be terminated with
Category 5e rack mounted paich panels. Each pane port shdl be terminated
with two (2) pars of vertica cabling. In the Telephone Room, the copper
vertica cabling shal be terminated onto wall mounted 110 blocks.

F. There shal be twelve (12) drands of multi-mode fiber vertical cabling run
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from the MC to TC }4. There shdl be twelve (12) drands of single-mode
fiber vertical cabling run from the MC to TC1-4.

G. There shdl be twelve (12) drands of multi-mode fiber verticd cabling run
from the MC to TC2. There shdl be tweve (12) dsrands of sngle-mode
fiber vertica cabling run from the MC to TC1-4.

H. All fiber cabling is to be inddled in innerduct, end-to-end, regardless of
environmen.

All fiber verticd cabling shdl be terminated with rack mount pands with
SC connectors. Open spaces in the fiber panels shdl be fitted with a blank
module.

J. Patch Cables
1. Copper

a Petch cables shdl be ingalled in the racksin the MC. The
patch cables will be used for the connection of the vertica
copper cabling from TC 1-4 to the copper cabling from the
Telephone room. The patch cables will be used for voice
requirements.

b. The SCS contractor shal supply and ingal one (1) patch
cable (of varying lengths) for every quad and double TO
location, and one (1) patch cable (of varying lengths) for
every sngle TO location.

2. Fiber

a The SCS contractor shdl supply and ingtdl (2) duplex fiber
patch cables for every two (2) strands of fiber ingtalled for
both multi-mode and single-mode fiber.

8.13. EQUIPMENT SUBSYSTEM

The Equipment Subsysem consss of shaed (common) communications
equipment in the man cross-connect, equipment room or teecommunicetions
cdosst. The Equipment Subsysem provides miscdlaneous equipment and/or
devices. It dlows other equipment to be ingdled with a distributed or centrdized
gpproach. In addition, it allows for equipment to be easily replaced or upgraded in
the future. The equipment is to be provided and ingtaled by the SCS contractor.
The SCS contractor shall work in cooperation with other vendors to verify exact
placement before the ingdlation of the equipment. The layout and designation of
the equipment is to be mutudly agreed upon by the SCS contractor and other
related contractors. Final approva for the layout and designation of the equipment
shall resde with the City of Bedford and/or the Project Manager.
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A. The SCS contractor shal supply and ingal dl rack hardware and associated
equipment as designated on the atached drawings and/or necessary to
complete a SCS.

B. Bonding and Grounding

The SCS Contractor sndl provide a #6 AWG stranded copper wire cable
between ground bars located a the MC, TC1-4 and the building man sarvice
ground point. The ground conductor shal be utilized for equipment,
teemination, equipment rack and computer equipment  grounding.
Communication bonding and grounding shdl be in accordance with the NEC,
NFPA and the TIA/EIA-607 Commercid Building Grounding and Bonding
Requirements for Telecommunications.

8.14. ADMINISTRATION SUBSYSTEM

The Adminidration Subsysem links dl of the subsysems together. It consgs of
labding cabling, hardware, and equipment for providing system identification. The
adminigration subsystem shdl conss of labes, plaes and other identification
materids. All labeling schemes shdl be gpproved by the City of Bedford prior to
ingdlation. All components required for the Adminidration Subsysem shdl be
provided and ingtaled by the SCS contractor. All cable path and cross connect
engineering/records required to document eectrica continuity shal be provided by
the SCS contractor, and shal be subject to gpprova by the City of Bedford. In
addition, al labdling for the pathways, cables, cross-connect blocks, and outlets are
to be provided and ingdled by the SCS contractor. All labeling shdl be in
accordance  with TIA/EIA-606, Adminigtration Standard for the
Tdecommunications Infresiructure of Commercia Buildings.

8.15. DAMAGES

The SCS contractor will be held responsible for any and dl damages to portions of
the building caused by it, its employees; including but not limited to:

A. Damage to any portion of the building caused by the movement of tools,
meaterias or equipment.

B. Damage to any equipment of the congtruction of spaces “turned over” to the
SCS contractor.

C. Damage to the dectrica didribution sysem and/or other space “turned
over” to the SCS contractor.

D. Damage to the dectricd, mechanicd and/or life safety or other systems
caused by inappropriate operation or connections made by the SCS
contractor or other actions of SCS contractor.

F. Other damage to the materids, tools and/or equipment of the City of
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Bedford, its consultants, Project Manager, subcontractors, Architect, other
contractors, agents and |easees.

8.16. PENETRATION OF WALLSFLOORSAND CEILINGS

A. The SCS contractor shadl make no penetration of floors, walls or celing
without the prior consent of the Architect and/or the Project Manager.

B. Where penetrations through acoustical wals or other wadls for cable
pathways have been provided for the SCS contractor such penetrations shall
be seded by the SCS contractor in compliance with applicable code
requirements and as directed by City of Bedford's Architect and/or the
Project Manager.

C. Where penetrations through fire-rated walls for cable pathways have been
provided for the SCS contractor, such penetrations shal be seded by the
SCS contractor as required by code and as directed by the City of Bedford's
Architect and/or the Project Manager. SCS contractor shal, prior to the
commencement of on-dte activities, submit to City of Bedford for review by
its Architect, details of any specia systemsto be used.

8.17. ON SITE SUPPORT

A. Technical Support

The SCS contractor will provide one (1) person for post-inddlation, ondte
technica support. The support will be provided for a duration of forty (40)
hours. The City of Bedford shdl deem when the support hours will be
provided. The personne providing technica support will:

1 System Knowledge
Have intimate knowledge of the system.

2. Materid
Be killed at al equipment and materiads used under the Contract.

3. Troubleshooting
Be competent to troubleshoot and fix problems associated with SCS
contractor provided materias.

8.18. PROJECT DIRECTION

A. Single Point of Contact

SCS contractor will provide a single point of contact, i.e, Project Manager, to
gpeak for the SCS contractor and to provide the following functions:
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1 Initiate and coordinate tasks with the City of Bedford, its Project
Manager, Architect, and others as specified by the City of Bedford.

2. Provide day-to-day direction and on-site supervison of SCS
contractor personnel.

3. Ensure conformance with al Contract provisons.

8.19. TESTING

A.

FRP #T72-00

Copper Cable Testing

100 percent of the horizonta and vertical wiring shal be tested and verified in
good working condition.

1. Horizontal Cable Testing

Horizonta Wiring pairs shdl be tested from the information outlet to
the IC. The horizonta runs designated as wal phones shal be tested
for continuity. The Caegory 5 cable runs shdl be tested for
conformance to the specifications of EIA/TIA 568-A Category 5.

2. Vertica Cable Testing
Verticd wiring pairs shdl be tested from end to end for continuity.
3. SCS Contractor Responsibility

Any cables not testing properly shal be corrected by the SCS
contractor, at no charge to the City of Bedford. Complete, end to end,
test results for everything must be submitted to the City of Bedford in
hard and soft copy formats.

Optica Fiber Cable Testing

Fiber teding shdl be performed on dl fibers in the completed end to end
system. Testing shdl consst of abi-directiona end to end power meter test.

1 Pre-ingalation cable testing

The SCS contractor shdl light test dl fiber cable prior to ingtdlation.
The SCS contractor shdl assume al liability for the replacement of the
cable should it be found defective at alater date.

2. SCS Contractor Responsibility

Any cables not testing properly shal be corrected by the SCS
contractor, a no charge to the City of Bedford. Complete, end to end,
test results for everything must be submitted to the City of Bedford in
hard and soft copy format.
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C. Test Equipment

All tesing shal be done with a WireScope 155 that is equipped with
software verson 5.0.

1 SCS Contractor Responsibility

Any cables not testing properly shdl be corrected by the SCS
contractor, a no charge to the City of Bedford. Complete, end to end,
test results for everything must be submitted to the City of Bedford in
hard and soft format.

8.20. WARRANTY

A. Manufacturer Warranty

The SCS contractor shdl provide a twenty-five (25) year Ortronics Extended
Product Warranty and System Assurance Warranty for this cabling system.

B. Additiond Warranty

The SCS contractor shdl date any additiond SCS contractor supplied
warranty.

8.21. COMPLETION OF WORK

At the completion of the System, the SCS contractor shdl restore to its former
condition, al aspects of the project dte and on a daly bass, shdl remove dl waste
and excess materids, rubbish, debris, tools and equipment resulting from or used in
the sarvices provided under this Contract. All clean up, restoration, and removal
noted above will be by the SCS contractor and at no cost to the City of Bedford. If
the SCS contractor fals in its duties under this paragraph, the City of Bedford may
upon notice to the SCS contractor perform the necessary clean up and deduct the
costs thereof from any amounts due or to become due to the Contractor. The City of
Bedford, through its Project Manager will provide a dumpster for the use of the
SCS contractor. It shall be the SCS contractor’s respongbility to remove trash from
the areas it is working in and bring trash and debris to the dumpster. The SCS
contractor will not use the Project Manager's dumpsters or trash disposa without
prior approval of the Project Manager.

8.22. TRAINING

The SCS contractor shal provide one (1) person for eight (8) hours to train the
respongble representative(s) of the City of Bedford on the proper use, handling, and
maintenance of the SCS. The day and time is to be determined by the City of
Bedford. The SCS contractor shdl dso provide written training materids for the
SCS.
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8.23. INSPECTION

On-going ingpections shal be performed during condruction by representatives of
the City of Bedford and/or the Project Manager. All work shdl be performed in a
high qudity manner and the overal gppearance shdl be clean, neat and orderly.
Once the project is complete, the City of Bedford will have a find ingpection to
ensure that al of the RFP requirements have been provided.
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